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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I The international search was carried out on the basis of a translation of the international application furnished to 
this Authority (Rule 23.1 (b)). 

b. Q With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L 

2. Certain claims were found unsearchable (See Box II). 

3. [x] Unity of invention is lacking (see Box III). 

4. With regard to the title, 

fx"| the text is approved as submitted by the applicant 

| | the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

| | the text is approved as submitted by the applicant. 

fx] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Fiqure No. 3 

j | as suggested by the applicant 

fx] as selected by this Authority, because the applicant failed to suggest a figure. 

| | as selected by this Authority, because this figure better characterizes the invention. 

b. (^J none of the figures is to be published with the abstract. 
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Box No. IV Text of the abstract (Continuation of item 5 of the first sheet) 



A method for calibrating a surveying instrument is disclosed, the surveying 
instrument comprising a base element (3) and a camera with an image sensor 
(10), the camera being rotatable about a vertical axis (2) fixed with respect 
to said base element and being rotatable about a tilting axis (4), the tilting 
axis being rotated about the vertical axis with rotation of the camera about 
the vertical axis. In the method, data associated with calibration points (P) 
and images (P1) of the calibration points on the image sensor captured in 
different faces are used, the data for each of said calibration points 
comprising distance data and the data for each of the images of each said 
calibration point comprising image position data and orientation data. 
Further, on the basis of the distance data for each of the calibration 
points and the image position and orientation data for each of the images of 
the calibration points the surveying instrument is calibrated simultaneously 
taking into account at least one optical property of camera and at least one 
of the relative orientation of the vertical axis and the tilting axis and the 
orientation of the camera relative to one of the base element, the vertical 
axis and the tilting axis. 
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A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 G01C15/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 G01C 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the internationaJ search (name of data base and, where practicaJ, search terms used) 

EPO-Internal, WPI Data, IBM-TDB, INSPEC, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y. D. HUANG: " "Cal i bration of the Wild 
P32 Camera using the Camera-ON-Theodolite 
method"" 

PHOTOGRAMMETRI C RECORD, 

vol. 16, no. 91, April 1998 (1998-04), 

pages 97-104, XP009044993 

cited in the application 

page 98, last paragraph - page 101, 

paragraph 3; figures 1,2; table II 

Y. D. HUANG; I. HARLEY: ""CCD camera 
calibration without a control field" 
INTERNATIONAL ARCHIVES OF PHOTOGRAMMETRY 
AND REMOTE SENSING, 

vol. 28, no. 5, August 1990 (1990-08), 
pages 1028-1034, XP009045166 
sections 2.1, 2.2 and 4.1; figures 



1,2,20, 
23,24 



27 



1,2,20, 
23,24 



27 



Further documents are listed in the continuation of box C. 



□ 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority daim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

V document published prior to the international filing date but 
later than the priority date claimed 



*T~ later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

"&" document member of the same patent family 
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4 April 2005 



Date of mailing of the international search report 



2 1 07. ftm 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
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C(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



Z. ZHANG, S. ZHENG, Z. ZHAN: "Photo Total 

Station System an Integration of Metric 

Digital Camera and Total Station" 

PROCEEDINGS OF 6TH CONFERENCE ON OPTICAL 

3-D MEASUREMENT TECHNIQUES, 22-25 

SEPTEMBER 2003, ZURICH, 

vol. I, September 2003 (2003-09), pages 

176-182, XP009045199 

sections 2 and 3 on pages 177-179 



1,2,20, 
23,24 



27 
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Box II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. [~^] Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. | | Claims Nos.: 

because they relate to parts of the Internationa] Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. | I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box III Observations where unity of invention is lacking (Continuation of item 3 of first sheet) — — 

This International Searching Authority found multiple inventions in this intemationat application, as follows: 

see additional sheet 



1 . I I As ail required additional search fees were timely paid by the applicant, this International Search Report covers ail 
1 ' searchable claims. 

2 - I I As 3,1 searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. J I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4 - LyJ No re q uired additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

1-27 



Remark on Protest [ j The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. claims: 1-27 

calibrating a surveying instrument having a camera with an 
image sensor, 

the camera being rotatable about a vertical and a tilting 
axis, 

using calibration point distance data, calibration images 
captured in different faces and associated data and taking 
into account an optical property of the camera. 



2. claim: 28 

a surveying instrument having a camera with an image sensor, 
and a display for displaying images and a mark indicating a 
sighting axis defined by the projection center and the 
intersection point of the tilting axis and the vertical 
axi s . 



3. claims: 29, 30 



calculating a direction from the coordinate system of a 
surveying instrument having a camera rotatable about a 
vertical and a tilting axis to an object point by using a 
direction obtained with a camera model and a transformation 
model and the distance of the object point to the instrument 
^coordinate system. 



